Purpose: Uveitis is the inflammation of the uveal tract, which usually also affects the retina and vitreous humor. The electrophysiological examination is an objective ocular examination that includes the electroretinogram, visual evoked potentials, the electrooculogram, the multifocal electroretinogram, and multifocal visual evoked potentials. Our aim is to review the literature of the use of the electrophysiological examination in cases of uveitis. Methods: We performed a systematic search of the literature of published papers until October 2012 using the PubMed search engine. The key terms that were used were "uveitis", "electrophysiological examination", "electroretinogram", "visual evoked potentials", "electrooculogram", "multifocal electroretinogram", and "multifocal visual evoked potentials" in multiple combinations. To the best of our knowledge, this is the first review concerning the assessment of electrophysiology in uveitis. Results: Our search of the literature demonstrated that the electrophysiological examination, mainly by means of electroretinogram, multifocal electroretinogram, and visual evoked potentials, is performed in several cases of uveitis for many purposes, including diagnosis and monitoring of disease progression and treatment efficacy. The electrophysiological examination is more useful in patients with multiple evanescent white dot syndrome, acute posterior multifocal placoid pigment epitheliopathy, birdshot chorioretinopathy, Vogt-Koyanagi-Harada disease, Adamantiades-Behçet disease, ocular syphilis, and Fuchs heterochromic cyclitis. Conclusion: This review summarizes the use of the electrophysiological examination in uveitic patients and underlines its value as a useful tool in the objective assessment and the monitoring of the disease.
Introduction Uveitis
Uveitis is the inflammation of the uveal tract, which is composed of the iris, the ciliary body, and the choroid. The inflammation in uveitis is located not only in the uveal tract but also usually affects the adjacent structures, mainly the retina and the vitreous humor. 1 Uveitis can be acute sudden onset, chronic long lasting, or recurrent relapsing. The disease is classified according to the principal anatomic location of the inflammation in four categories, which are anterior uveitis -iris and/or ciliary body; intermediate uveitis -peripheral retina, pars plana of the ciliary body; posterior uveitis -choroid and retina; and panuveitis -whole uvea. 2 The prevalence of uveitis is approximately 38 cases per 100,000 people. 3 Uveitis is more frequent in young adults, with the mean age of disease onset being between 35 and 45 years. Uveitis affects both sexes,
electrophysiology
The electrophysiological examination is widely used in clinical practice for the assessment of multiple ocular diseases. It is an objective tool, because the evaluation of ocular lesions is achieved regardless of the patient's cooperation, and subclinical and previously undetected dysfunctions may be revealed. Apart from the diagnosis of an ocular disease, the electrophysiological examination is also used for the monitoring of disease progression and the efficacy of the applied treatment. Furthermore, the findings of the electrophysiological examination are significant in identifying the location of the ocular lesion. The examination allows the assessment of visual system integrity in the presence of opaque media as well.
The electrophysiological examination includes the electroretinogram (ERG), visual evoked potentials (VEPs), electrooculogram (EOG), multifocal ERG (mfERG), and multifocal VEPs (mVEPs).
electroretinogram
The ERG is an electrophysiological examination that reflects retinal electrical potential in response to a light stimulus. 9 It is a useful test that objectively evaluates retinal function, allowing the detection of retinal dysfunction even in the absence of an abnormality in the fundus examination. 10 All the retinal cells contribute in the ERG recording, and different stimuli, flashes, or patterns allow a stronger response from more specific retinal cells. 11 Flash ERG represents the retinal electrical response to photic stimulation, and the generated waveform consists of four major waves: a, b, c, and d. The first two are seen consistently in clinical practice, whereas d-waves appear only if the stimulus is applied for sufficient time. 12 The a-wave is the first negative wave, and is followed by the positive b-wave, which is followed by a second negative wave -the c-wave. The amplitudes and implicit times of the waves are measured in ERG evaluation. 12 a-Waves are generated by the photoreceptors in the outer retina, b-waves reflect the responses of bipolar and Müller cells in inner retinal layers, c-waves are generated in the retinal pigment epithelium (RPE), and d-waves reflect the activity of "off " bipolar cells. 13, 14 The evaluation of b:a wave ratio is used as an index of inner to outer retinal function, 15 and the analysis of the waves gives information about the location of a retinal lesion. 16 It is a useful clinical adjunct in the assessment of various retinal and choroidal disorders, such as retinitis pigmentosa, Leber's congenital amaurosis, 17 congenital stationary night blindness, congenital achromatopsia, cone-rod dystrophies, retinal aplasia, total retinal detachment, ophthalmic artery occlusion, 18, 19 cancer-associated retinopathy, melanoma-associated retinopathy, intraocular lymphoma, 20 toxic retinopathies, 21 hepatic retinopathy, 22 diffuse retinal and choroidal inflammations, 22 and traumatic retinal lesions. 12 It is also useful in preoperative evaluation in the presence of opaque media. 12 The oscillatory potentials (OPs), initially described by Cobb [25] [26] [27] [28] [29] since they monitor the progression of the disease and detect early neuronal alterations. 22 They have also been identified as a useful tool in such diseases as glaucoma, 30 vascular occlusions, 31, 32 and congenital eye diseases. 33 Pattern ERG (PERG) is generated by a stimulus structure in the form of a black-and-white alternating checkboard or bars on a pattern monitor. 34 The PERG wave consists of three components. The first, a small negative component, is N35, which is followed by a prominent positive component, P50, and finally a large negative component -N95. 35 PERG is used primarily for the evaluation of the function of inner retinal layers and especially the ganglion cells layers of the retina. 20, 35 It is useful in detecting macular and inner retinal lesions that do not affect the flash ERG. Furthermore, in the presence of an abnormal VEP recording, PERG can be used in order to determine if the abnormality is caused by macular or optic nerve dysfunction. In optic nerve dysfunctions, it is useful for quantification of neural loss. 35 PERG is a significant testing method in glaucoma, and it can be also used as a predictor of the progression of ocular hypertension to glaucoma. 22 Moreover, PERG is used for the diagnosis and management of several diseases, especially demyelinating optic neuropathies, 22 toxic lesions of the anterior visual pathway, Leber's hereditary optic neuropathy, dominant optic atrophy, multiple sclerosis, nonarteritic anterior ischemic optic neuropathy, and compressive diseases of the optic chiasm. 35 
visual evoked potentials
VEPs are an electrophysiological examination whose findings objectively reflect the functional integrity of the whole visual pathway, from the photoreceptors to the visual cortex in the occipital cortex. VEPs are generated by the electrical activity in the entire visual cortex because of stimulation of the eye. Since the central retina is represented in the visual cortex in a much larger area than the peripheral retina, the VEPs reflect primarily central visual function. The International Society for Clinical Electrophysiology of Vision recognizes three types of stimuli: the flash, the pattern reversal, and the pattern on/off, while beyond these, variations of VEPs, such as sweep and dichoptic, can be performed in special clinical conditions. Pattern-reversal VEPs are the most suitable for the assessment of both pre-and postchiasmal lesions, while flash VEPs are preferred in the presence of opaque media and the on/off VEPs for the evaluation of VA. The most important markers in VEP examination are the amplitude and the latency of P100, which is the largest positive component of the VEP.
VEP examination is useful in the assessment of the visual function in uncooperative patients. Moreover, a normal VEP examination can exclude several disorders associated with the visual pathway. A disadvantage of the examination is that since it reflects the entire visual pathway, an abnormal test does not provide the exact location of the dysfunction. 36 Another disadvantage is the fact that due to the overrepresentation of the macula in the visual cortex, any macular lesions are overexpressed in the VEP findings. 37 The VEP examination is valuable in assessing optic neuropathies due to several causes, such as toxins, vascular abnormalities in diabetes, and nutritional deficiencies. It is also useful in the evaluation of optic nerve integrity in the presence of tumors that compress the optic nerve, and in the presence of glaucoma and any other cases accompanied by intraocular hypertension. In cases of optic neuritis, especially due to multiple sclerosis, the VEP examination is valuable for both the diagnosis and the monitoring of the disease. In multiple sclerosis, it can also diagnose subclinical optic nerve involvement, even if optic neuritis is not obvious. 38 Furthermore, VEPs are recorded as abnormal in maculopathy, in ocular media opacities, in amblyopia, and in uncorrected refractive errors. 12, 36 VEP examination, in combination with mfERG and PERG, can establish the area of dysfunction in cases of unexplained visual loss. 36 
electrooculography
EOG is an electrophysiological test that examines the function of the outer retina and RPE, reflecting metabolic changes in the RPE and giving extra information about retinal function and supporting tissues. 39 EOG evaluates changes in resting potential between the cornea and the back of the eye during successive periods of dark and light adaptation, while the most significant structure of its formation is the RPE. It is expressed as a ratio of the peak amplitude in the light to the minimum amplitude in the dark (light/dark or Arden ratio).
EOG is mainly used in conjunction with ERG, and together these give an objective evaluation of visual function. However, when evaluating its results, it should be taken into account that age severely affects the findings of the EOG examination. 22 EOG is a useful examination in detecting early retinal intoxication due to treatment with antimalarial drugs, especially quinine and chloroquine. 12 It is also a very important examination 
Multifocal eRG
mfERG is an electrophysiological examination that was developed by Sutter and Tran. 40 mfERG objectively evaluates the macula, allowing functional mapping of the central retina by selecting electrical responses from multiple retinal locations of the macular area, which are tested simultaneously. 41 mfERG reflects the electrophysiological responses from both the photoreceptors and the inner retinal layers, including the bipolar and Müller cells. 42 Its findings are useful in detecting the location and the extent of central lesions or excluding the dysfunction of outer retinal layers of the macula. 36, 40 The typical mfERG waveform is a biphasic wave, and consists of an initial negative deflection followed by a positive peak, after which there is usually a second negative deflection. These are named N1, P1, and N2, respectively. 43 mfERG is also displayed as 3-D response-density plots, which should be accompanied by the corresponding trace array.
The integrity of the foveal photoreceptors, which are responsible for normal VA, is demonstrated by retinal responses in the fovea, also called area 1, which also reflect the electrical activity of the photoreceptors and the inner layers of the perifoveal area. 44 Consequently, retinal lesions in this area may be mapped by mfERG, even if they are not visible in the ophthalmoscopic examination or if VA of the eyes is normal. In diseases of the outer retina, the pattern of distribution of mfERG activity is similar to the pattern of visual field defect, whereas in disorders of the ganglion cell layer, no correlation between the mfERG waveform and defects in visual fields could be found. 45 mfERG is a useful tool in clinical practice. It may be used for the assessment of cases of unexplained visual loss, and together with VEP recordings and PERG, is the most suitable examination in such cases. 36 It is also useful in the differential diagnosis of retinal and optic nerve diseases. In retinitis pigmentosa, mfERG is an objective method for the evaluation and monitoring of residual retinal function in the macular region. 46 In maculopathies, such as age-related macular degeneration, macular holes, vitelliform maculopathies, juvenile retinoschisis, and central serous retinopathy, the central responses in mfERG are either absent or very decreased, and they are surrounded by normal or almost normal responses (volcano-like appearance in the 3-D plot appearance), allowing not only the recognition of central lesions but also the evaluation of their extent. 45 Abnormal implicit times in mfERG have been found in regions associated with retinal edema because of central retinal vein occlusion and in regions associated with exudation because of diabetic retinopathy. 45 Moreover, mfERG responses are highly abnormal in patients with cone dystrophies, and in the affected areas of CMV retinitis. 45 Furthermore, mfERG may be used as a measure of the success of a treatment in macular holes, since it has been demonstrated that the initially decreased central responses increase after surgical treatment. 47 
Multifocal veP
mVEP is an objective electrophysiological examination that evaluates the functional integrity of the visual pathway from the retina to the visual cortex. 48 The mVEP examination allows the recognition and isolation of local lesions of the visual pathway, which are small or undetected with the conventional VEP examination. mVEPs demonstrate the function of the optic nerve in a more detailed way compared to conventional VEPs, since the recordings include information from optic nerve fibers that are reflected in the periphery of the visual field. 49 mVEP examination is an objective tool for the evaluation of the visual fields and defects in various disorders. 50 It may be useful in the assessment of optic neuropathies with an unreliable visual field examination, while its findings may demonstrate lesions of the visual pathway that have not yet been shown in the automatic perimetry. 51 In optic neuropathies, such as glaucoma, mVEP examination is useful, since its findings correlate with the visual field defects in automatic perimetry, 52 while in glaucomatous patients mVEP examination also provides parameters that are good predictors of psychophysical losses. 52 mVEP recordings are also used for identifying local lesions in ischemic optic neuropathy 53, 54 and optic neuritis. 55 Furthermore, in retinitis pigmentosa, it has been suggested that the findings of the mVEP and mfERG examination are useful for the evaluation and the monitoring of residual central retinal function. 46 
Electrophysiological examination in uveitis
Electrophysiological tests do not constitute common examination methods for the study of uveitis; however, in certain 
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electrophysiological examination in uveitis uveitic entities, they can contribute to the evaluation of the severity and expansion of the impairment due to the uveitis, the evolution of the uveitis, and the response to the treatment. On the other hand, electrophysiology is helpful in some clinical cases for either the differential diagnosis or confirmation of diagnosis in uveitis. During recent years, there has been ongoing interest in electrophysiology in the study of uveitis and the pathophysiology of uveitis complications. In the following paragraphs, the findings of the electrophysiological examination will be discussed in different forms of uveitis. Since white-dot syndromes (WDSs) are discussed in detail with regard to the electrophysiological examination, it is worth mentioning that WDS is a term classically restricted to certain well-defined entities, ie, multiple evanescent WDS (MEWDS), acute posterior multifocal placoid pigment epitheliopathy, and acute zonal occult outer retinopathy. However, white dots occur in almost all inflammatory conditions of the posterior segment, ie, multifocal choroiditis, birdshot retinochoroidopathy, ocular histoplasmosis, sympathetic ophthalmia, Vogt-Koyanagi-Harada (VKH) disease, serpiginous choroiditis, sarcoidosis, and tuberculosis, including infectious and noninfectious posterior-segment intraocular inflammations. There is a considerable overlap of clinical presentation of WDS with other conditions. Electrophysiological examination provides in those cases interesting information.
Multiple evanescent white-dot syndromes
MEWDS is a self-limiting inflammatory disease of unknown etiology, which is characterized by multiple discrete dots located at the level of the outer retina or the RPE (dysfunction of the RPE is revealed by EOG abnormalities). Several cases have been reported regarding the findings of mfERG examination in MEWDS patients, and significantly decreased amplitudes were found in the areas corresponding to visual field scotomas. 56, 57 The electrophysiological examination is useful in the investigation of outer and inner retinal function in MEWDS patients, and its findings are used in determining where functional abnormalities initially occur. Horiguchi et al 58 performed a study in MEWDS patients, and they demonstrated abnormal a-and b-wave amplitudes as well as abnormal oscillatory potentials. Their findings suggested that both the outer and the inner retina are affected in MEWDS. As far as which area is affected first, the findings are questionable. There have been reports suggesting that the outer retina is affected first, 59 ,60 while others suggest the opposite. Cheng et al 61 performed full-field ERG, mfERG, and multifocal oscillatory potentials, which reflect inner retinal function, in three MEWDS patients. They found that multifocal oscillatory potentials are reduced throughout the retina, even in areas where mfERG is recorded as normal, suggesting that the dysfunction initially takes place in the inner retina and the outer retina is affected afterwards. It has been suggested that electrophysiological examination may be useful in detecting the first manifestations of MEWDS. Sieving et al 62 demonstrated that the acute phase of the disease is accompanied by a significant decrease of the aand b-waves of the Ganzfeld ERG and of the early receptorpotential amplitudes. Feigl et al 63 examined MEWDS patients for whom mfERG was recorded at different times after the onset of the disease. According to them, the early stages of the disease (1 day to 1 week after onset) are characterized by supernormal N1-and P1-wave amplitudes of the first-order kernel in mfERG, which get reduced to subnormal values in 2 weeks' time. In the later stages of the disease, the N1-and P1-wave amplitudes are recorded as decreased or within the normal range. As for the P1 latencies, their values remain normal in all stages. mfERG has also been used in monitoring the recovery of retinal dysfunction due to MEWDS. Chen et al 57 reported that mfERG abnormalities were resolved together with the resolution of clinical symptoms, while Huang et al 56 reported a case in which mfERG abnormalities were still present after clinical resolution, a finding that indicates a delayed recovery of the retinal function. Although rarely, VEPs reveal in some cases transient dysfunction of the optic nerve. (Table 1) . VEPs have been found either to be normal or abnormal, suggesting in the latter a more extended involvement including the optic nerve.
Birdshot chorioretinopathy
Birdshot chorioretinopathy (BCR) is a rare chronic bilateral intraocular inflammatory disease (Figure 3) , which accounts for approximately 6% of posterior uveitis cases, and is highly associated with the human leukocyte antigen A29 haplotype. 66 ,67 ERG has been tested in BCR patients. ERG results are associated with the severity and the stage of the disease. 68 In mild cases, ERGs may be recorded as supernormal, while the disease progression is accompanied by diminished ERGs until they become unrecordable in the late stages of the disease, a finding that corresponds with the poor night vision that BCR patients face at those stages. 69 BCR is the first uveitic entity in which ERG found application. The most predominant finding in ERG examination is an electronegative pattern with selective b-wave amplitude reduction (Figure 4 ) compared to the a-wave amplitude, which results in a low b:a ratio. This ERG pattern is unique in BCR, and does not appear in any other type of uveitis. 68 Taking into account the fact that the b wave is generated in the neural retinal layers, it has been suggested that the initial dysfunction in BCR is located in the inner neural retinal layers. Sobrin et al 69 performed ERG examinations in 23 BCR patients, and reported that severe abnormalities in a-wave amplitudes and timing were also observed at the patients' examination before treatment, suggesting that the outer retinal layers and the photoreceptors are affected early in the progression of the disease, probably by the coexisting choroidal inflammation. In EOG, pathological findings have also been recorded.
ERG data, and particularly the 30 Hz flicker implicit time and bright scotopic amplitudes, have been used as the most sensitive indicators of disease activity. 70 A normal 30 Hz implicit time before treatment is associated with a favorable prognosis. 37 Furthermore, these two ERG parameters can predict if tapering of immunomodulatory therapy will result in recurrence of inflammation. 70 It is suggested that immunosuppressive therapy should not be tapered before the normalization of these parameters is achieved in both of the patient's eyes. They are also useful in monitoring patients during the course of taper, and if they get abnormal then immunosuppressive therapy should be increased.
vogt-Koyanagi-Harada disease
VKH disease is an autoimmune condition in which ocular manifestations include anterior-segment inflammation, choroiditis, and exudative retinal detachment. In VKH disease, electrophysiological examination by means of mfERG is a useful and sensitive tool for the detection of early retinal damage, since mfERG responses may be significantly reduced in VKH patients -after the resolution of inflammation -who have normal VA and no obvious retinal atrophy. 71 mfERG is also a useful test in guiding the therapy of VKH patients. Yang et al 72 performed a study in which mfERG was evaluated, along with best-corrected VA, in VKH patients before and during treatment with immunosuppressive agents. Before treatment, VA was decreased and mfERG highly abnormal. During treatment, VA rapidly improved in the first month, while N1 and P1 amplitude and latency improved significantly in 3 months. However, P1 and N1 amplitude remained significantly decreased after 12 months. These results indicate that immunosuppressive agents in VKH lead to an early improvement in VA, but with delayed and limited recovery of macular function.
Previous electrophysiological studies in VKH have proved that retinal dysfunction of inner layers is mild and reversible. On the contrary, the retinal dysfunction of outer layers is severe, and the hyperosmolarity response in the EOG has been reported to be suppressed at the convalescent stage of the disease.
73,74

Adamantiades-Behçet disease
Adamantiades-Behçet disease (ABD) is a chronic, recurrent multisystemic vasculitis of unknown etiology, and classic symptoms include oral aphthous ulcers, genital ulcers, and uveitis. 75 Electrophysiological examination by means of VEPs may be helpful in disclosing subclinical involvement of the central nervous system in ABD patients without symptoms, or even findings in neurological examination. A study 76 that was performed in such a population revealed abnormal VEPs, since the mean latency value of P100 was significantly delayed compared to healthy subjects ( Figures 5 and 6 ).
As for initial retinal lesions in ABD patients, it has been hypothesized that they take place in the inner retinal layer. To confirm this, Asai et al 77 examined the hyperosmolarity response (which originates in the RPE layer) on EOG, the oscillatory potentials (which originate in the inner retinal layer), and the rapid-off response in ERG in six ABD patients. The findings included highly abnormal oscillatory potentials, especially in the earlier stages of the disease, while the rapid-off response and the hyperosmolarity response were in 
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almost all cases within normal ranges, and these findings are in accordance with the aforementioned hypothesis. The efficacy of interferon (IFN)-α2a in ABD patients with posterior uveitis/panuveitis with macular edema was tested by Stübiger et al 78 by means of mfERG. The results demonstrated that improvement of amplitudes and normalization of implicit time occurred only in patients without chronic disease with secondary retinal changes. Furthermore, in chronic or recurrent uveitis with secondary retinal changes, mfERG remained abnormal, although treatment with IFN-α2a resulted in good VA and in disappearance of significant retinal changes on ophthalmoscopic examination. 79 These results suggest that mfERG reflects the extent of damage to the central retina due to ABD in patients with good VA and ophthalmoscopic examination, and that it can be used as an objective follow-up of macular dysfunction in recurrent uveitis.
Ocular syphilis
Ocular manifestations in syphilis are numerous and polymorphous, can affect both the anterior and the posterior segment of the eye, and may occur during the secondary or tertiary stages of the disease. [80] [81] [82] Posterior-segment involvement (especially chorioretinitis) and panuveitis are the most common presentations of syphilitic uveitis. 83 Syphilis remains the first great imitator with regard to inflammatory ocular diseases considered as a differential diagnosis in any uveitis of unclear origin.
Early diagnosis and initiation of treatment are fundamental for the best restoration of VA and ocular function, and electrophysiological findings help in the diagnosis and monitoring of syphilitic uveitis. Several studies and reports have examined the findings of electrophysiological examination in patients with syphilitic uveitis. [84] [85] [86] All of them demonstrated marked dysfunction of the outer retinal layers at diagnosis and before initiation of treatment, since mfERGs were either almost extinguished [84] [85] [86] or highly abnormal (reduced and delayed). 86 Moreover, electrophysiological examination by means of mfERG was also performed on patients during and after treatment. [84] [85] [86] In all these studies, initiation of treatment was accompanied by a rapid improvement of VA, but mfERG values recovered much more slowly, taking up to 6-9 months after VA restoration 86 in order to return in normal limits. Alexander et al 86 also described VEP changes along with mfERG, and found that they were significantly reduced and their changes showed evidence of optic nerve involvement in six of the eight examined eyes. The same study described the correlation of electrophysiological examination not only with VA but also with clinical findings in syphilitic posterior uveitis. It was demonstrated that recovery of the outer retina (mfERG) and the optic nerve (VEPs) also lagged behind the resolution of the clinical findings. These findings suggest that mfERG and VEPs allow objective monitoring of the recovery of the outer retina and optic nerve during therapy for syphilitic posterior uveitis. Complete recovery of Ganzfeld ERGs (ERG and mERG) after intravenous penicillin therapy also emphasizes the need for prompt diagnosis and treatment in cases of acute syphilitic posterior placoid chorioretinitis, 84 a particular type of syphilitic uveitis with acute and severe visual impairment.
Fuchs heterochromic cyclitis
Fuchs heterochromic cyclitis (FHC) represents 3% of all cases of uveitis, mainly in anterior uveitis, while the involvement of the posterior segment is unusual, although there are cases reported with retinal involvement and chorioretinal scars. Electrophysiological examination is needed in patients with FHC in order to assess retinal involvement. Martenet and Niemeyer 87 tested Ganzfeld ERG in patients with FHC, and the findings of the examination were normal or slightly altered, suggesting little or no retinal involvement in FHC.
Electrophysiological examination by means of flash ERG and PERG was undertaken by Murray et al 88 in patients with FHC, in order to test the extent of retinal involvement. They found significant reduction in amplitude and significant delay in the latency of PERG, and as for flash ERG, they found a significant selective reduction in the scotopic b-wave amplitude, significantly reduced amplitude of oscillatory potentials, and abnormal 30 Hz ERG amplitudes. On the other hand, flash ERG results showed no significant differences in a-wave amplitude, in latency of scotopic b-wave, or in mean 
Toxoplasma retinochoroiditis
Toxoplasma gondii may cause retinochoroiditis, and treatment strategy depends on the position of active lesions in the 
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Moschos et al retina and the presence of vitreous activity. ERG is a useful tool in order to locate the lesions (either active or inactive) in eyes with dense vitreous clouding. Riemslag et al 89 proved this hypothesis by performing standard flash ERG in patients with inactive Toxoplasma retinochoroiditis lesions, and photopic ERG or scotopic ERG were found to decrease with regard to location (macular region or extramacular region involved, respectively). In active Toxoplasma retinochoroiditis in experimental animals, ERG is abnormal and there is a close relationship between the degree of inflammation and the depression of ERGs. 90 In addition, Riemslag et al 89 observed some cases with remarkable visual field defects more severe than those expected with regard to lesion size and location; VEP abnormalities (P100 latency delayed) reflected optic nerve affection.
Crohn's disease
It is well known that Crohn's disease is associated with ocular affliction, mainly anterior uveitis, while posterior uveitis is unusual. Tappeiner et al 91 reported such a case with a 37-year-old patient with Crohn's disease and chorioretinal manifestations, in whom mfERG was performed before and after 3 months' use of oral prednisolone. Initially, a/b amplitudes were reduced, and 3 months later, although the initial visual field defects disappeared and the inflammatory lesions had resolved, they still remained mildly reduced. There is a paucity of literature on electrophysiology in sympathetic ophthalmia. ERG amplitudes have been reported abnormally reduced in the sympathizing eye, beginning early in the course of the disease. Photopic and scotopic b waves were classified as abnormal, with peak latency of scotopic b waves reported delayed. 93 
Sarcoidosis
Sarcoidosis is the second "great mimicker" after syphilis with regard to intraocular inflammation. There is evidence that in uveitis associated with sarcoidosis, a significant proportion of patients have signs of retinal dysfunction, since flash and pattern ERG abnormalities have been documented. In addition, a fair proportion of those patients revealed VEP abnormalities, suggesting that an optic neuropathy in this group of patients is more common than that identified clinically, 94 a sign probably consistent with subclinical central nervous system involvement.
Acute retinal pigment epithelitis
Acute retinal pigment epithelitis is a distinct clinical entity characterized by acute inflammation of the RPE, first described by Krill and Deutman. 95 Ophthalmoscopically discrete clusters of small, dark-gray spots are seen at the macular area, and each of these spots is surrounded by a yellow, halo-like zone, spontaneously resolved within weeks to months. EOG is subnormal, reflecting the dysfunction of RPE, while ERG and VEP are normal. 96 The main entities one should include in differential diagnosis are APMPPE and acute macular neuroretinopathy (Table 1) .
Acute macular neuroretinopathy
Acute macular neuroretinopathy is a rare disease, considered as a specific type of posterior uveitis, and is seen in young adults (mostly women), and may be either unilateral or bilateral, with characteristic dark red or brownish lesions in the perifoveal area, first described by Bos and Deutman. 97 There is an association of acute macular neuroretinopathy with MEWDS, since both entities are observed in some patients at different times in their clinical course. ERG is usually but not always normal. 98, 99 Masquerade syndromes simulating uveitis
In patients with intraocular lymphoma, reduced amplitudes of all ERG components can be recorded, with b-wave amplitude being most significantly affected. Of course, differential diagnosis is not based on electrophysiological examination, oriented mainly by other methods, ie, intraocular fluids flow cytometry, but ERG abnormalities could be useful as early indicators of ocular disease. 98 Some additional entities of uveitis and uveitis-masquerade syndromes are associated with abnormalities of visual electrophysiological examination, while in others abnormal findings concerning electrophysiology are unusual (Table 1) .
Ocular complications of human immunodeficiency virus
Ocular involvement is common in patients infected with human immunodeficiency virus (HIV), and includes retinal microangiopathy, opportunistic ocular infections (primarily CMV retinitis), conjunctival, lid, and orbital involvement by Kaposi's sarcoma, and lymphoma and neuro-ophthalmic lesions. 100 Studies in HIV-positive adults without CMV retinitis have demonstrated that there is up to 50% loss in nerve-fiber population, notwithstanding the fact that the optic nerve appears clinically normal. 101 It was hypothesized that the loss of optic nerve fibers is secondary, due to inner retinal damage caused by HIV. Another recent study by Moschos et al 44 suggested that there is some subclinical dysfunction of the photoreceptors and the inner retinal layers of the fovea in HIV-positive children with normal vision and without ocular disease.
Conclusion
In conclusion, although the electrophysiological examination is not a routine examination in uveitic patients, various electrophysiological tests are helpful in the assessment of many forms of uveitis, mainly in posterior uveitis (Table 1) . Electrophysiological tests serve usually as an extension of the ophthalmologic examination rather than as a diagnostic examination. ERG is the test that is performed most often in uveitic patients, and is primarily used in the detection of early retinal lesions and their location, in the monitoring of disease activity and expansion, and in the efficacy of treatment, especially in the era of intravitreal therapies. mfERG is also used for the early recognition of macular lesions due to uveitis, and for the effectiveness of treatment. VEPs are less frequently used, mainly for the recognition of subclinical involvement of the optic nerve. EOG is not frequently used in cases of uveitis, and its main use is for the detection of RPE dysfunction.
However, when involvement of the retina is present in severe uveitis, electrophysiological examinations and especially the ERG (including mfERG) have particular importance even for differential diagnosis, though rarely, (ie, in cases of 
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Moschos et al difficult discrimination with regard to differential diagnosis between sarcoidosis and BCR and VKH and APMPPE). On the other hand, in the near future, interpretation of electrophysiological examination results along with findings of imaging methods (fundus autofluorescence, fluorescein angiography, indocyanine green angiography, and spectral domain optical coherence tomography) will contribute to a better understanding of pathophysiology of various types of uveitis and the ongoing use of electrophysiology in ophthalmic research.
